Keeping in mind our detailed knowledge on the uptake, processing and presentation of protein antigens, little is known on the handling of contact sensitizers by antigen presenting cells (APC). Contact sensitizers have the unique capacity to activate APC without further adjuvant signals. Although numerous studies have addressed the cellular and functional changes during this process, little is known about the underlying signaling mechanisms.
Some years ago we were able to describe the special capacity of strong contact sensitizers to activate protein tyrosine kinases in human APC (Kˇhn et al, 1998) as well as murine Langerhans cells (Neisius et al, 1999) .
Further insights into downstream elements of signaling pathways activated by contact sensitizers were presented by Arrighi and colleagues (Arrighi et al, 2001) . They described an important role for the MAPK p38 during maturation of monocyte-derived DC in the presence of NiSO 4 and the strong contact sensitizer DNFB, as well as for the maturation of DC in general. The study was based on a previous paper by Aiba et al demonstrating the capacity of contact sensitizers to promote the maturation of immature monocyte-derived human DC (Aiba et al, 1997) .
Recently, we were able to con¢rm the activation as well as translocation of MAPK p38 in monocytes by di¡erent strong contact sensitizers (Brand et al, 2002) . The response to these structural non-related organic chemicals was uniform; metal salts have not been studied.
In the article by Aiba et al in this issue of the JID, the authors continue their former work and present a detailed study on the capacity of DNCB and NiSO 4 to activate members of the three MAPK families as well as NF-kB. They describe that functional changes in DC with respect to cytokine production and up-regulation of membrane markers are under the control of di¡erent MAPK families. Although the capacity of NiSO 4 to activate NK-kB in DC is in good accordance with the literature describing the activation of endothelial cells (Goebeler et al, 1995; Goebeler et al, 2001 ) and other non APC cell lines (Huang et al, 2002) by nickel ions, MAPK were found to be more important than NF-kB with regard to the functional relevance for the maturation process.
The most important ¢nding of this paper is the evidence for divergent signaling pathways induced by DNCB and NiSO 4 . A possible explanation for these di¡erences might be di¡erent coupling mechanisms to cellular structures. It is widely believed that the vast majority of organic contact sensitizers bind covalently to thiol or amino groups of proteins. Recently, we were able to show that binding of strong organic contact sensitizers to thiol groups, rather than coupling to amino groups, is important for the initiation of cell activation in monocytes as well as mature monocyte-derived DC (Becker et al, 2003) . Nickel ions have been described to form complexes with amino acids (Romagnoli et al, 1991) . Therefore, the primary target structures should be di¡erent for an organic molecule like DNCB or Nickel ions; and indeed, unpublished data from our group revealed no evidence for a relevant interaction of NiSO 4 with thiol groups.
One should be very cautious in transferring data obtained for single chemicals to other contact sensitizers. For example, we were able to show that maleimides strongly react with thiol groups and induce contact hypersensitivity in mice; but, in contrast to typical contact sensitizers, maleimides fail to induce the activation of MAPK p38 in mature monocyte-derived DC (Becker et al, 2003) .
Therefore, the paper by Aiba et al points to the heterogeneous situation of signaling during activation of DC by contact sensitizers, but further studies have to prove for the existence of pro¢les of signaling pathways characteristic for di¡erent groups of related contact sensitizers. These pro¢les will be of interest providing their relevance for functional changes.
Finding the activation of signal transduction pathways is important but incomplete without uncovering the primary target structures of contact sensitizers. Although basic mechanisms of coupling to de¢ned chemical structures have been described or suggested, we do not know even a single protein or polypeptide structure to which sensitizers like DNCB have to bind for initiation of MAPK activation. Moreover, as suggested by the work by Aiba and colleagues there may be distinct target structures for di¡erent groups of haptens. Besides the preferred chemical coupling mechanism to cellular structures, parameters like solubility, electrical charge and con¢guration of the hapten itself may in£u-ence the access to these molecules.
One has to be aware of the risk of in vitro artefacts arising from the culture system for DC. Therefore, functional tests have to prove for the capacity of inhibitors for MAPK to block important signs of DC activation in vivo. It will be exciting to know whether such inhibition can block or at least impede the process of sensitization. This may open the chance for development of new preventive strategies for allergic contact hypersensitivity, especially for occupational exposure to strong contact sensitizers.
